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DETAILED ACTION 

1 . The addition of claim 31 as set forth in the response filed 1 1/29/2006 is 
acknowledged. 

2. Claims 1-31 are pending in the application, wherein claims 11, 12, 25 and 30 
were previously withdrawn. 

Allowable Subject Matter 

3. The indicated allowability of claim 21 is withdrawn in view of the newly 
discovered reference(s) to Hartner et al. (U.S. 6,503,792 B2). Rejections based on the 
newly cited reference(s) follow. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakata (U.S. 2004/0087082 A1) in view of Olewine et al. (U.S. 2003/0067023 A1, 
hereinafter Olewine). 

In reference to claim 1, Nakata (Figs.2A-2F) teaches a method of forming a MIM 
capacitor including the steps of forming a platinum bottom electrode (3) supported by a 
substrate (1), including forming a lateral shape of the bottom electrode; forming a silicon 
nitride thin film dielectric region (5) over the bottom electrode (3), including producing 
silicon nitride material over the bottom electrode (3) only after the lateral shape of the 
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bottom electrode (3) is formed; and forming a top electrode (6) over the silicon nitride 
thin film dielectric region (5) (Nakata, [0018] - [0026]). 

Nakata fails to disclose wherein the thin film dielectric region is made of BST. 
However, Olewine teaches a method of forming a MIM capacitors including forming a 
lower electrode, a thin film dielectric region and a top electrode, wherein said thin film 
dielectric region is made from a material selected from the group including silicon 
nitride, tantalum oxide and BST (Olewine, [0008]). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nakata and Olewine to enable forming the thin film dielectric region of 
Nakata using the materials according to the teachings of Olewine because one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to look to alternative suitable methods of forming the disclosed thin film dielectric region 
of Nakata and art recognized suitability for an intended purpose has been recognized to 
be motivation to combine. MPEP 2144.07. 

In reference to claims 2, 4, 5 the combined teachings of Nakata and Olewine 
teach wherein the step of forming a bottom electrode supported by a substrate 
comprises forming a lift off mask over the substrate, the lift off mask defining the lateral 
shape of the bottom electrode; depositing a layer of bottom electrode material over the 
lift off mask; and removing the lift off mask, thereby forming the lateral shape of the 
bottom electrode (Nakata, [001 8] - [0026]). 

In reference to claims 3 and 6-8, the combined teachings of Nakata and Olewine 
et al. teach wherein the step of forming a lift off mask over the substrate comprises 
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depositing a photoresist lift off mask over the substrate; and the step of depositing a 
layer of bottom electrode material over the lift off mask comprises depositing a platinum 
layer and a gold layer over the photoresist lift off mask (Nakata, [001 8] - [0026]). 
6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
('082) in view of Olewine ('023) as applied to claims 1-8 above, and further in view of 
Nishioka et al. (U.S. 5,489,548, hereinafter Nishioka). 

The combined teachings of Nakata and Olewine substantially teach all aspects of 
the invention but fail to disclose wherein the bottom electrode consists essentially of a 
conductive oxide. However, Nishioka teach a method of forming a high dielectric 
constant capacitor including forming a bottom electrode, a BST dielectric region, and a 
top electrode, wherein said electrode are made from a group of material including 
platinum, gold and conductive oxides (Nishioka, column 9, lines 7 - 23). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nakata and Olewine with Nishioka to enable forming the bottom 
electrode of the combination of Nakata and Olewine using the materials according to 
the teachings of Nishioka because one of ordinary skill in the art at the time the 
invention was made would have been motivated to look to alternative suitable methods 
of forming the disclosed bottom electrode of Nakata and Olewine and art recognized 
suitability for an intended purpose has been recognized to be motivation to combine. 
MPEP 2144.07. 
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7. Claims 10, 13, 14, 16-24, 26, 28 and 31 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nakata ('082) in view of Hartner et al. (U.S. 6,503,792 B2, 
hereinafter Hartner). 

In reference to claims 10, 13, 14, 16, 21, 22, 23, 26 and 31, Nakata (Figs.2A-2F) 
teaches a method of forming a MIM capacitor including the steps of forming a platinum 
bottom electrode (3) supported by a substrate (1), including forming a lateral shape of 
the bottom electrode; forming a silicon nitride thin film over the bottom electrode (3) and 
patterning said film to form a silicon nitride thin film dielectric region (5) over the bottom 
electrode (3), including producing silicon nitride material over the bottom electrode (3) 
only after the lateral shape of the bottom electrode (3) is formed; and forming a top 
electrode (6) made of platinum and gold over the silicon nitride thin film dielectric region 
(5) after forming said silicon nitride thin film dielectric region (5) (Nakata, [0018] - 
[0026]). 

Nakata fails to disclose wherein the thin film dielectric region is made of BST, 
and forming said top electrode over the BST thin film immediately after forming said 
BST but before forming the BST lateral shape and annealing the BST thin film material. 
However, Hartner (Figs.2A-2C) teaches a method of forming BST parallel plate 
capacitor including the steps of forming a platinum bottom electrode (31 ) over a 
substrate (1 ); forming a BST thin film dielectric region over the bottom electrode 
including producing BST thin film material over the bottom electrode; forming a platinum 
layer over and subsequently after forming said BST layer; patterning said platinum layer 
to form a platinum top electrode; patterning said BST layer to form a BST thin film after 



Application/Control Number: 10/822,563 Page 6 

Art Unit: 2823 

patterning said platinum layer, wherein said patterning of the platinum layer and BST 
thin film material is performed by any conventional patterning process; and after forming 
said platinum top electrode and said BST thin film, annealing said BST thin film 
(Hartner, column 4, line 1 1 - column 5, line 51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Nakata and Hartner to enable 
etching and patterning the top electrode and the BST thin film of Nakata according to 
the teachings of Hartner because one of ordinary skill in the art at the time the invention 
was made would have been motivated to look to alternative suitable methods of 
performing the disclosed patterning step of Nakata and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 

It would also have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Nakata and Hartner to enable 
annealing the BST film to correct any crystalline damage done to the BST film after the 
patterning step (Hartner, column 5, lines 32 - 43). 

In reference to claims 17-20 and 28, the combination of Nakata and Hartner 
teach forming a passivation structure over the BST thing film dielectric region, including 
producing passivation material over the BST material only after the top electrode 
material is produced over the BST material after the top electrode layer is formed and 
wherein said passivation is made of either silicon nitride (Nakata, [0026]) or silicon oxide 
(Hartner, column 4, lines 36 - 52). 
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In reference to claim 24, the combined teachings of Nakata and Hartner teach 
forming the platinum bottom electrode using a lift off process (Nakata, [0022]). 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
('082) in view of Hartner (792) as applied to claims 10, 13, 14, 16-24, 26, 28 and 31 
above, and further in view of Moslehi (U.S. 5,273,609). 

Still the combination of Nakata and Hartner fail to disclose wherein the step of 
forming a layer of top electrode material over the BST thin film material comprises 
depositing a platinum layer over the BST thin film material, wherein deposition of the 
platinum layer occurs in a same processing chamber as production of the BST thin film 
material, and without interim removal of the BST parallel plate capacitor from the 
processing chamber. However, Moslehi teaches a deposition process, wherein said 
process is performed in a multi-step processing system and wherein multiple thin layers 
can be deposited in situ (Moslehi, column 7, line 60 - column 8, line 9). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of Nakata and Hartner with Moslehi to enable forming 
the layers of Nakata and Hartner in the processing system of Moslehi for the further 
advantage of reducing processing time (Moslehi, column 6, lines 36 - 47). 

9. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakata 
('082) in view of Hartner (792) as applied to claims 10, 13, 14, 16-24, 26, 28 and 31 
above, and further in view of Nishioka et al. (U.S. 5,489,548, hereinafter Nishioka). 

The combined teachings of Nakata and Hartner substantially teach all aspects of 
the invention but fail to disclose wherein the bottom electrode consists essentially of a 



Application/Control Number: 10/822,563 Page 8 

Art Unit: 2823 

conductive oxide. However, Nishioka teach a method of forming a high dielectric 
constant capacitor including forming a bottom electrode, a BST dielectric region, and a 
top electrode, wherein said electrode are made from a group of material including 
platinum, gold and conductive oxides (Nishioka, column 9, lines 7 - 23). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Nakata and Hartner with Nishioka to enable forming the bottom 
electrode of the combination of Nakata and Hartner using the materials according to the 
teachings of Nishioka because one of ordinary skill in the art at the time the invention 
was made would have been motivated to look to alternative suitable methods of forming 
the disclosed bottom electrode of Nakata and Hartner and art recognized suitability for 
an intended purpose has been recognized to be motivation to combine. MPEP 
2144.07. 

Response to Arguments 

Applicant's arguments filed 11/29/2006 have been fully considered but they are 
not persuasive. 

Applicants argue, "...All rejections rely on Nakata as the primary reference. 
However, it has not been established that Nakata qualifies as prior art. The current 
application claims priority under 35 U.S.C. § 120 to U.S. Patent Appl. No. 10/144,185 
(the '185 application, currently issued as U.S. Patent No. 6,683,341), which has a filing 
date of May 10, 2002. Elected pending claims 1-10, 13-24, 26-29 and 31 are supported, 
for example, by FIGS. 4A-4C and the related text of the '185 application. Therefore, the 
current application is entitled to a filing date of May 10, 2002...". In response to this 
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argument, Nakata was filed on Mar. 10, 2003, which is too late to qualify as prior art 
under 35 U.S.C. § 102(e). Accordingly, Applicants respectfully request that Nakata be 
withdrawn as prior art and that all elected pending claims 1-10, 13-24, 26-29 and 31 as 
amended be allowed on this basis...". In response to this argument, the Nakata 
reference is a division of another earlier application filed 1 1/21/2001 and thus Nakata 
qualifies as prior art. 

Allowable Subject Matter 

Claim 29 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record teaches away from annealing the BST thin film dielectric 
region only after forming the passivation structure as disclosed in claim 29. 

Conclusion 

Applicants are encouraged, where appropriate, to check Patent Application 
Information Retrieval (PAIR) (http://portal.uspto.gov/external/portal/pair) which provides 
applicants direct secure access to their own patent application status information, as 
well as to general patent information publicly available. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Julio J. Maldonado whose telephone number 
is (571) 272-1864. The examiner can normally be reached on Monday through Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571 ) 272-1907. The fax number for this 
group is 571-273-8300. Updates can be found at 
http://www.uspto.gov/web/info/2800.htm. 




Julio J. Maldonado 
Patent Examiner 
Art Unit 2823 



Julio J. Maldonado 
February 7, 2007 
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